This study examines dropout incidence, moment of dropout, and switching behavior in organized exercise programs for seniors in the Netherlands, as determined in a prospective cohort study (with baseline measurements at the start of the exercise program and follow-up after 6 months; N = 1,725, response rate 73%). Participants were community-living individuals 50+ who participated in different forms of organized exercise programs. The average dropout incidence was 0.15 per 6 months, which is lower than that for the general population. The dropout incidence and the timing of dropout differed substantially between the exercise programs. In total, 31% of people who dropped out of one type of exercise program switched to another type of exercise. The type of program and exercise had a strong effect on differences in this switching behavior. It is recommended that switching behavior be monitored in future studies.
dropout rates in adults of approximately 50% in the fi rst 6 months, mostly in the fi rst 12 weeks, have been reported (Dishman; Dishman & Sallis) . Unfortunately, it is diffi cult to compare data because many researchers have neither explicitly defi ned dropout nor monitored participants over an extended period (Ecclestone, Myers, & Paterson, 1998; Oldridge, 1982) . The available studies generally looked at dropout data for younger adults (i.e., <50 years old), and these might not be representative for older populations (King, Blair, Bild, & Dishman, 1992) . Some researchers have suggested that older adults might exercise more consistently because they are more concerned about their health and have more time to exercise than younger adults do (Lee et al., 1996; Oldridge, 1988) . In contrast, other researchers have shown that, in community exercise programs, older people are no more compliant than younger people (Ecclestone et al.) . Older people might also be more likely to interrupt their exercise programs because the incidence of chronic diseases increases with advancing age.
Obstacles to habitual exercise can lead to lapses, defi ned as slight periods of nonparticipation in the exercise program, and ultimately to dropout. In our study, we have defi ned dropout in terms of stopping with a specifi c exercise program, rather than a cessation of all physical activity. To date, only one study (Ecclestone et al., 1998) investigated the behavior of participants in switching from one exercise program to another. Those authors found that 21% of the participants switched to another program during the 3-year study and concluded that older adults join, leave, rejoin, and switch as their commitments and interests change.
The aim of this study was to determine the dropout incidence, moment of dropout in different types of program, and exercise-program-switching behavior of older adults in the Netherlands.
Population and Methods
This was a prospective cohort study with baseline (at the individual start of the exercise program) and follow-up measurements (6 months after the start).
In collaboration with several experts in the fi eld, 10 different forms of exercise programs were identifi ed as being representative of the exercise programs available to older individuals in the Netherlands, namely, More Exercise for Seniors Gymnastics (MBvO in Dutch), organized sports in sports clubs (specifi cally, athletics, badminton, cycling, gymnastics, skating, and table tennis), FysioSport (a fi tness program delivered by physical therapists/sports physical therapists), Exercise for Heart Patients (HIB in Dutch), and Walking for Sports (referred to as Walking in this article). These exercise programs are supported by national organizations, which facilitated data collection and participant recruitment. Local organizations were approached through the national organizations and recruited clubs or groups that were known to encourage participation by older adults.
Over a period of 15 months, all new members of these clubs or groups were asked to participate in the study. Inclusion criteria were being older than 50 years and not being a member of an organized sports organization directly before the study. The participants gave their written informed consent before joining the study. They completed a baseline questionnaire when they started the exercise program.
Nonresponders received a reminder after 3 weeks. After 6 months, all participants who had fi nally returned the fi rst questionnaire received a second questionnaire. Nonresponders to the second questionnaire received a reminder after 3 weeks. The medical-ethics testing committee of TNO approved the study protocol.
Dropout in this study was defi ned as no longer participating in the specifi c organized exercise program, according to the respondent. Dropout should be distinguished from lapsing. Lapses were defi ned as slight periods of nonparticipation in the exercise program, whereas in the case of dropout the cessation is defi nite. It was specifi ed that one may only call it dropout when one has terminated oneʼs membership in an organization. So, in the case of a seasonal sport such as speed skating, one does not call it dropout when there is a seasonal lapse; speed skaters only drop out if they terminate their membership in the sports club (which was asked for in the questionnaire), which in most cases was not the case.
The baseline questionnaire covered a number of areas. Demographic data were collected concerning age, sex, marital status, level of education, housing situation, and work status. Physical activity was evaluated using questions derived from the Dutch Monitor on Physical Activity and Health (Ooijendijk, Hildebrandt, & Stiggelbout, 2002) , which covers compliance with Dutch public health guidelines during an average week in the summer and winter (Kemper, Ooijendijk, & Stiggelbout, 2000) . These guidelines are based on international guidelines (American College of Sports Medicine, 1998; Pate et al., 1995; U.S. Department of Health and Human Services, 1996) . Other lifestyle components such as alcohol consumption (yes/no and how many glasses of alcohol per week) and smoking (nonsmokers, former smokers, and smokers) were also evaluated. Weight and height were recorded and used to calculate body-mass index (BMI; kg/m 2 ). Health status was measured with the RAND-36, a multidimensional health questionnaire (Ware & Sherbourne, 1992 ) that has been translated into Dutch (van der Zee & Sanderman, 1993) . In this study, fi ve of the nine subscales were used: vitality (reliability: Cronbachʼs alpha .82), pain (Cronbachʼs alpha .88), mental health (Cronbachʼs alpha .85), general feeling of health (Cronbachʼs alpha .81), and change in health status (a 1-item subscale: no alpha available). Each subscale was scored 0-100, with 100 being the best score.
In the follow-up questionnaire particular attention was paid to continued participation and dropout, the occurrence of lapses, the frequency of lapses, the duration of lapses (i.e., how long the individual lapses lasted: 1 week, 2-3 weeks, 4-6 weeks, or >6 weeks), and the moment of dropout (measured in weeks after the start of the program). To distinguish between lapses and dropout, the participants were asked to fi ll in questions containing both defi nitions in the second questionnaire before being asked questions related to dropout and lapsing behavior. In our study we have collected the time point of dropout, but not the time point of lapses. The reason for not taking the time point of lapses was that the occurrence of lapses was predicted as being quite frequent, and we only had two measurements per individual; this would certainly have led to a (too) high amount of memory bias.
Participants who dropped out were asked whether they had taken up another form of exercise, and, if so, which. This was an open-answer question. The answers were then categorized into 17 forms of exercise.
Statistical analyses were carried out on the data of the participants who completed both questionnaires. Means and standard deviations of the general characteristics were calculated. The adherers and dropouts were compared in univariate analysis for nominal variables using a χ 2 test and, for numerical variables, with a t test. The dropout incidence is defi ned as the number of cases (i.e., people dropping out) in 6 months (available per program) per 100 enrolled participants. The software used was SPSS 11.0 (SPPS Inc., 2003) .
Results
More than 400 local intermediaries (exercise and sport instructors) agreed to recruit participants for the project. After recruitment and giving their informed consent, 2,350 people received the baseline questionnaire and 2,020 completed and returned it. Of these 2,020 participants, 1,725 also returned the follow-up questionnaire at 6 months. The data for these 1,725 participants were analyzed (see Figure 1 ). The total response rate was 73%. The mean dropout incidence for all programs was 0.15 per 6 months (see Figure  2) . The highest dropout incidence was for FysioSport (0.37), followed by badminton (0.25) and skating (0.22). The lowest dropout incidence was for cycling (0.05).
Background Characteristics
Tables 1A and 1B present the background characteristics of the dropouts (n = 250) and the adherers (i.e., the nondropouts; n = 1,475). There were no differences between the dropouts and the adherers in age, sex, housing situation, working status, and lifestyle factors (physical activity, smoking, and alcohol consumption). There were, however, signifi cant differences in marital status, level of education, and BMI. More people who had always been single and fewer widowed people reported dropping out. Fewer people with a low level of education dropped out compared with people with a higher level of education. More underweight people (BMI <20) and overweight people (BMI >25) dropped out than did people with normal weight . There were also signifi cant differences between the dropouts and the adherers in health status: Dropouts reported lower scores on vitality and a general feeling of health, and they reported lower pain scores (i.e., they experienced more pain). 
Differences Between Dropouts and Adherers in Terms of Lapses
Seventy-six percent of the dropouts reported lapses during the study period, compared with 58% of the adherers (χ 2 = 53, df = 1, p < .01). The dropouts also had signifi cantly more and longer lapses than did the adherers ( Table 2) .
Moment of Dropout
There were large exercise-program-specifi c differences in the moment that participants dropped out. People who participated in athletics or cycling dropped out relatively soon (mainly within 8 weeks) after the start of the program, whereas people who skated, played table tennis, or walked mainly dropped out later (Weeks 17-26; Figure 3 ).
Switching to Another Form of Exercise Program
Thirty-one percent of the people who dropped out switched to another form of exercise. There were large differences between the exercise programs in switching behavior. For example, many people who dropped out of skating switched to another form of exercise, whereas few people who dropped out of cycling switched to another type of exercise ( Figure 4 and Table 3 ). Many of the people who dropped out switched to fi tness, swimming, tennis, or walking. 
Discussion
This study investigated the incidence and timing of dropout among seniors taking part in organized exercise programs in the Netherlands. The average dropout incidence was 0.15 per 6 months.
In the general population, the average dropout incidence in exercise programs is about 0.50 during the fi rst 6 months (Carmody et al., 1980; Dishman, 1982; Dishman & Sallis, 1994; Oldridge, 1988) . This difference in dropout incidence might partly be because we focused on organized exercise programs. Older adults often adhere better to a specifi c kind of exercise behavior, whereas younger people tend to change more often. This might be because of a stronger sense of responsibility, especially when social interaction is involved, such as in a group-based exercise program. Older people might also have more time for exercise programs than younger people do.
The overall dropout incidence among seniors attending organized exercise programs in the Netherlands was lower than that reported in U.S. and Canadian studies. Ecclestone et al. (1998) found that in organized exercise programs for seniors in Canada, the dropout incidence was 0.41 during the fi rst 6 months. In that study the exercise programs consisted mainly of aerobics and fi tness classes, whereas we compared 10 different types of exercise programs. It should be noted that we observed considerable variations in the dropout incidence for the different programs, with FysioSport having the highest dropout rate. FysioSport is an aerobics and fi tness class and therefore the form of exercise most similar to the Note. HIB = clubs for (ex) heart patients; MBvO = More Exercise for Seniors. exercise programs of Ecclestone et al. The dropout incidence for FysioSport was comparable to that reported by Ecclestone et al. (0.37) . People who dropped out were asked whether they did so because of the intensity of the program. This reason was, however, not mentioned in FysioSport. This high dropout incidence might in part be because of the cost, because FysioSport is a relatively expensive exercise program.
The dropout incidence appeared to vary according to marital status, level of education, housing situation, and BMI. Among those who dropped out, there were signifi cantly fewer with a lower level of education. These results are in accordance with those of King et al. (1997) , but on the whole there is little information in the literature about the association between level of education and dropout. Among the dropouts there were signifi cantly more people who had always been single and signifi cantly fewer widowed people. This might be because organized exercise programs are an important aspect of the social life of people who have lost their partners, because they offer the chance to make new social contacts. Among the dropouts were signifi cantly more overweight and underweight people. In the focusgroup interviews TNO held with seniors (50+) before the study, being overweight was mentioned as an important determinant of dropout, although there is little scientifi c evidence to support this. The results indicate that this aspect warrants further investigation, especially because exercise is often recommended to overweight people. The higher dropout incidence among people with a BMI under 20 was unexpected and diffi cult to explain. Low weight might be associated with underlying illnesses or frailty, but because of the relatively low number of participants in this subgroup this hypothesis cannot be proven. There were signifi cant differences in vitality, pain score, and general feelings of health between the dropouts and the adherers. People with a lower perceived health status tended to drop out more often than those with a higher perceived health status. Other investigators have reported poor health to be a determinant of dropout (Dishman & Sallis, 1994 , Ecclestone et al., 1998 Martin & Sinden, 2001; Rhodes, Martin, & Taunton, 1999) . This is in accordance with the results of the current study.
The literature suggests that dropout mainly occurs during the fi rst 3 months of a program (Carmody et al., 1980; Dishman, 1982; Dishman & Sallis, 1994; Oldridge, 1988) . We found that the type of exercise program infl uenced the moment that people dropped out. In several programs (i.e., skating, table tennis, and walking) participants tended to drop out after 4 months, whereas in other programs (i.e., cycling and athletics) people mainly dropped out in the fi rst 8 weeks. It seems that certain exercise programs are more prone to early dropout than others.
This study is one of the fi rst to investigate whether seniors who drop out of an exercise program actually switch to another form of exercise. Thirty-one percent of the people who dropped out subsequently took up another form of exercise. There were large differences in such switching behavior among the 10 exercise programs. For example, many people who dropped out from skating took up another form of exercise. This might be infl uenced by the seasonal aspects of the sport, because people can only skate in the winter and thus tend to take up another sport in the summer. Three of the 5 skaters who took up another form of exercise took up cycling. Few of the people who dropped out of cycling took up another type of exercise. Ecclestone et al. (1998) found that in a period of 3 years 21% of the participants switched to another exercise program in their center. They did not, however, take into account the participants who quit an exercise program and switched to another form of exercise outside of their initial center. We took other forms of exercise into account, which might explain the differences in results (21% in Ecclestone et al. in 3 years vs. 31% in this study in 6 months). It was found that people who switched from one program to another often switched to fi tness, swimming, tennis, or walking, forms of exercise that appear to be popular among seniors (Ooijendijk et al., 2002) . It was not reported, however, that people switched to another sport because they preferred it or thought it to be more benefi cial to their health.
This study had a number of limitations. The number of dropouts might have been biased by nonresponse (Figure 1) . A random nonresponse analysis revealed that participants had not responded because they were ill or injured (20%), had moved to another city (12%), or had died (4%). Based on these responses one would certainly expect these people to have dropped out of the exercise programs. The dropout incidence would then be about 0.20. Although different types of exercise were included, it was not possible to ensure that the same number of participants followed each type of exercise program, which might have biased the results. In this study the occurrence, amount, and duration of lapses were taken into consideration. An aspect that could have offered additional information was the time point of the lapse(s), but this information was not recorded. In future studies it could be added, if the risk of memory bias is low.
In conclusion, the results suggest that the dropout incidence for organized exercise programs for seniors (0.15) is lower than that for such programs for the general population. There are substantial program-specifi c differences in dropout in seniors. Of the people who dropped out of an exercise program, 31% took up another form of exercise. Future studies should take switching behavior into account when dealing with dropout from exercise programs.
